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COMEEBEKCE  ON  EDIBLE  FA^S  Am)  OILS 


USDA  Utilization  Research  and  Developnient  Representatives 
and  Technical  Committee  of 
Institute  of  Shortening  and  Edible  Oils^  Inc. 


On  February  2-3  Representatives  of  the  four  Utilization  Research  and 
Development  Divisions  and  the  Washington  office  of  the  Uo  S.  Depart- 
ment of  Agriculture  met  with  the  Technical  Committee  of  the  Institute 
of  Shortening  and  Edible  Oils,  Inc.  to  discuss  utilization  research 
in  the  field  of  edible  fats  and  oils  and  to  exchange  ideas  of  future 
research  needs  of  the  ind\istry.  During  the  first  day,  highlights 
were  presented  of  the  research  being  done  in  this  field  by  each  of 
the  USDA  Utilization  Research  Divisions.  The  second  day  was  largely 
devoted  to  discussions  by  the  Technical  Committee  on  research  needed 
by  the  industry. 

This  report  summarizes  the  principal  research  activities  in  progress 
at  each  of  the  respective  Utilization  Divisions  believed  to  be  of 
interest  to  the  Technical  Committee,  and  includes  information  which, 
due  to  lack  of  time,  could  not  be  given  at  the  meeting.  A list 
showing  participants  in  the  meeting  is  attached. 

Dr.  George  W.  Irving,  Deputy  Administrator  of  the  Agricultural  Research 
Service,  USDA,  presided  at  the  first  day*s  conference;  Dr.  Karl  F. 
Mattil,  Swift  and  Conpany,  chairmaned  the  second  day*s  meeting. 
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UNITED  STATES  DEPARTI^NT  OF  AGRICULTURE 
Agricultural  Research  Service 

Meeting  with  Technical  Committee  of  Institute  of 
Shortening  and  Edible  Oils,  Inc» 

February  2 and  3j  19^9 

Attendance  List 

U,  S,  Departi>ent  of  Agriculture 

Office  of  Administrator; 

Dr*  George  ¥•  Irving  ^ Jr»,  Deputy  Administrator 
Dr,  John  R»  Matchett,  Assistant  to  Administrator 
Mr.  A,  Mason  DuPre,  Assistant  to  Administrator 
Dr,  J,  Eo  Sin^son,  Assistant  to  Deputy  Administrator 

Eastern  Utilization  Research  and  Development  Divisiom 
Dro  tfeldo  CV  A^t^GMef  j'  Animal  Fats  Laboratory 
Mr,  R,  ¥,  Riemenschneider,  Animal  Fats  Laboratory 

Southern  Utilization  Research  and  Development  Division: 

Mr,  T,  H,  Hopper,  Chief,  Industrial  Crops  Laboratory 
Mr,  R,  0,  Feuge,  Industrial  Crops  Laboratory 

Northern  Utilization  Research  and  Development  Division; 

Dr,  H,  J,  Dutton,  Oilseed  Crops  Laboratory 

Western  Utilisation  Research  and  Development  Division; 

Dr®  G»  0,  Kohler,  Chief,  Field  Crops  Laboratory 
Dr,  L,  A,  Goldblatt,  Field  Crops  Laboratory 

Institute  of  Shortening  and  Edible  Oils,  Inc, 

E.  W,  Brockenbrough,  President,  Institute  of  Shortening  and 
Edible  Oils,  Inc, 

Technical  Committee; 

Dr,  Karl  F.  Mattil,  Chairman,  Swift  and  Conpany 
Dr.  R,  R.  Allen,  (alternate  for  Mr,  VJ,  J,  Jacob), 
Anderson,  Clayton  & Co,,  Foods  Division 
Mr.  R,  J,  Vander  Wal,  Armour  and  Company 
Mr,  V,  K,  Babayan,  E,  F,  Drew  & Company 
Mr.  T,  A,  Meyer,  (alternate  for  Mr.  W,  M.  Cochran), 

The  Glidden  Company 

Mr,  S,  J,  Rini,  HumKo,  Div,  Nat*l  Dairy  Products  Corp, 

Dr.  J.  D.  Justice,  Lever  Brothers  Company 

Mr,  J,  S,  Brod,  The  Procter  & Gamble  Company 

Dr.  H,  D.  Royce,  Wesson  Oil  <Sc  Snowdrift  Company,  Inc. 

Mr,  H.  T,  Spannuth,  Wilson  and  Company,  Inc, 
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RESEARCH  IN  FOOD  FAT^  AlO  OIL; 
TRIGLYCERIDE  COMPOSITION  AND 
MINOR  CQMPQPNTS. 


Dpo  R.  Jo  Vander  Wal 

To  satisfy  today*  s reqiiirements  food  fats  must  be  more  than  sources 
of  energy,  carriers  for  fat  soluble  vitamins,  and  dietary  elements 
lending  palatability  to  foods  and  providing  a feeling  of  satiety  to 
the  consmer.  Fats  today  have  certain  specialized  functions  in  the 
preparation  and  properties  of  foods  which  to  a large  degree  are 
related  to  their  fatty  acid  composition  and  their  molecular  structure* 
Among  the  plastic  shortening  fats  at  least,  the  functional  character 
is  largely  determined  by  the  kinds  and  proportions  of  the  fatty  acids 
present  and  the  manner  in  which  they  are  associated  within  and  among 
the  various  molecules*  These  factors  may  also  prove  important  in  the 
liquid  and  semi-liquid  forms  used  in  baking  and  for  deep  fat  cookery. 

The  nutritional  qualities  of  fats  are  now  also  under  scrutiny  and  in 
this  area  also  their  fatty  acid  coit^josition  is  of  primary  importance* 
Up  to  this  point  moleciilar  structure  and  cort^iosition  have  not  been 
given  much  consideration  in  this  respect,  but  it  would  not  be  wise 
to  predict  that  these  factors  will  not  some  day  prove  of  importance 
in  nutrition* 

The  ranges  of  fatty  acid  composition  of  the  common  natural  food  fats 
now  on  record  in  the  literature  have  been  determined  mostly  by  methods 
less  sensitive  than  those  now  in  use,  and  which  in  some  cases  have 
been  shown  to  be  unreliable*  Even  the  data  which  will  be  published 
soon  by  the  Technical  Committee  of  the  Shortening  Institute,  and 
which  we  feel  is  reliable,  will  include  no  breakdown  of  the  saturated 
acid  components  in  the  most  common  food  fats* 

ify  first  suggestion  for  research  of  value  to  those  concerned  with  the 
characteristics  of  fats  and  oils  is,  then  a the  accurate  determination 
of  the  ranges  and  reliable  averages  of  the  component  fatty  acids  of 
fats  of  known  or  potential  nutritional  or  food  value*  Fats  from 
plant  sources  -vdiich  may  be  valuable  substitute  crops  should  by  all 
means  be  studied*  So  also  should  the  fats  from  various  animal  tissues 
such  as  bone  marrow,  blood  and  nervous  tissue  which  may  have  special 
nutritional  or  physiological  significance* 

I said  earlier  that  the  structural  relationships  between  the  consti- 
tuent fatty  acids  within  and  among  the  molecules  are  of  importance. 
Food  fata  in  general  are  made  up  of  several  different  fatty  acid 
components  and  these  may  be  combined  as  triglycerides  in  a multipli- 
city of  ways*  To  detennine  the  proportions  of  each  kind  of  molecule 
present  in  a fat  would  therefore  be  a stupendous  job.  If,  however, 
all  saturated  ccanponents  are  considered  as  a group  and  all  unsatu- 
rated ones  are  considered  as  another  group,  all  fat  molecules  fall 
into  one  of  four  catagroies  known  as  glyceride  types,  and  the  job  of 
analysis  is  simplified* 


’ J 


> '.  o-- 


XisU  ‘:;nhnr-y  *l»  c'fCI 


: oId.;Xoe 

■yij-  nj:r53"i-3f  ovuc'  ^i  '--  ■ #m'B^<^..-.r- . . 

••■'i?f.J-r>.crv^s-  "-'dO;f.o:-t  ;Uoi1.;^'-  -..y--'  rr'  -.:  ' ; * r"!-,  "f 

••  , •■  ■;  v^i'-i;:!  one:  i.->  r,ftrj:^‘iioqo*ici  i-ns  suJ  ■:•»  ^ 

vr -..rw3  W :;<;/er-V  f";  ^ 

-r  el’  rtc  e:ni:J-'.':oqi'ex  o.^i'  ;;fci.:  ■■•••  ^l'  / .i.--  - ^ 

-,,...  ‘.v-o  efc'‘  ^ .;-?n  ':i»;ii:e-.--  11.:-  I>93.o’  -.'C’-'xX- vOb 

.ei:  to  vreljr^ou  ceJ>^'  =3^-  ^TSjr^JiC^cr,. 

A. r -TVf>;;,[_rr--r7'  4'r.  .X'  ;th  ^ I/'  .’Oin'-OO  Jlji'OJS.  'r.',l’J'>;'t  -IXto  O'J^m  X.:-'^^  .y.u.i-i 

• ;«;;  r"  ;v^  ^io. 

■ e'3;v  grj  U'orr  i.>D;,n’K  •••-'■•i.  .e^oo* •:?<:'«'•£  Er->-‘-t’  •’:-  ;‘  ;“^;' 

lo'  ?o-e.  ' c-ssfier  ^ ■, 


ij’.c;.'''.  .^vj.o'i  i’j-'/ -.''ev''J£'n  i'»:jxr';'*" 'e  t\1ef  "iO'  Biiofi  ■vJ'u.c  1 *.j,  se?',. 

.r .\ t‘  . .V -, ..  V.4  > •■  r > t.Af  -N  t X’X  ■,'_:\^.r  nx  ty■»^e^./■,'^ 


•''  ;lir^ 


i.'xX  Ge;:f  al  b?;e'.x ro  e-x 


■ o^r]£/^^:^^-'^  i;';;  Jr,r=ie-/  to  r ax  -tiC/.  ■•=^i. 

^--Lir. ;.  •••;•  j/'iv;  'ir>,t:'.i  ■s.TSit'  «.'’;r:r  ac-Yii  ■ .»  >.’  r!!>,^j.&-nin  &n  od"  ‘ "■•»»- 

,;-.i  ••,U.-:;.;,..,.1CX-Jt;  .^3  srfl  '.?i 

it-Xra-jiSS!  'i'll'  i.-..»ife''.««f.«»  objXJc:i  ji-fc'  ai  i»»x  '««!• -itoX.ia 

"***  - 


■'-tr:  -.t  (rinXxv 

jttto^~3eto'  "”i;Xe;Y  ^ ' •^'‘'- l.,’_x.  to'-  e'’- 

r:.>-j»*e^  .iooclnv%-xV-.-A  oto- ca  afyj«:? 

r,joeT4’  Gto  iT-'«  -■  ^•■'  oar,  b'oxa,  oi'Kv^ 

a :::;;•• 'xt:  •:••>  i/aciv-aJifn 

.-vtoao^ix.  j:o  2- v- v:;;  -arto  rton-vto_-^^y| 

.iio,-?  Jn‘«'v-:n.rb  ,.,X  .■•  ■::  to  qo  '’x'^  fx:'.  •'":*  nl  tiehJ  i ooo-^ 

.■■..axj'toa;*  X fix  v*ajr «i.v,r  ,_■  --n.ia;rio;>  /■-■-'■'’  to  :. 

tooo.r^  .:  » h'M...  ''Yo  .x-..:-jo'tq  «x^.'  e:eare')-;i>;..  o'’  ' , - ,/h  tr^  ':^r^ 

\'“^.-'Moci  , ijjj'.;ov;’:t-’,.-''-»-ia.^:  .ad’  OXolS’If^ek'  ScTi/'in*  <f*'t  n n.:: 

A.ix  Jto  ?,»■  r;’%  ■;•  arohl*:-  •■■'.  r-‘is.  J4e‘?vi0',r.  ••.•••;. 

Xto  af.>  ij>:  ;«i).toa»  3C  .a'.-;:-.xicaor  ■:£  •••r.’i.-; 

'lo  uoL  to  to  . xoarel  obi-ts-:.-  ' «n  r^JCuirl  ato  x-o  tc.-ia:  •.’■ 

* ' ..toU'  '.X,  3a«rtjx:-^ 


.'.  .4 


Research  in  Food  Fats  and  Oils 


Page  2 


If  the  proportions  of  the  glyceride  types  and  their  isomeric  forms 
could  be  readily  determined  in  any  kind  of  fatj  natural  or  otherwise, 
it  would  be  easier  to  formulate  fats  designed  for  specific  purposes. 
If  besides  knowing  the  proportions  of  the  various  molecular  species 
in  a fat  mixture,  we  also  could  foi^tell  how  they  would  interact  to 
determine  the  physical  properties  of  the  fat,  our  task  would  be  still 
easier. 

My  second  suggestion,  then,  consists  of  two  parts  (a)  that  improved 
methods  be  sought  for  determining  the  type  composition  and  propor- 
tions of  symmetrical  isomers  in  any  fat,  whether  it  be  a natural  one 
or  otherwise  and  (b)  that  the  inter-relationship  of  these  various 
forms  as  manifested  in  the  physical  and  performance  characteristics 
of  fats  be  found. 


Some  constituents  other  than  the  glyceryl  tri-esters  of  fatty  acids 
are  found  in  minor  proportions  in  most,  if  not  all,  natural  fats, 
iimong  the  minor  constituents  ijdrLch  may  be  present  are  sterols  of 
various  kinds,  phenolic  substances  which  like  gossypol  have  anti- 
oxidant activity,  phosphatide s,  pigments  and  flavor  constituents. 

The  presence  of  these  substances  has  presented  no  great  problem  in 
the  use  of  such  fats  for  food  but  there  are  two  areas  in  idiich  their 
effect  might  well  be  e3?)lored. 

The  first  of  these  is  the  effect  of  these  constituents  in  the  forma- 
tion of  toxic  or  otherwise  harmful  substances  resulting  from  heating 
fats  containing  them  at  high  temperatures  as  in  deep  fat  frying. 

They  may  themselves  contribute  some  toxic  or  otherwise  harmful 
substances  when  degraded  by  heat.  They  may  also  take  part  in  reac- 
tions involving  the  unsatiirated  fatty  acyl  groups.  It  is  possible 
that  they  may  act  as  either  catalysts  or  inhibitors  in  polymerization 
reactions. 

My  fourth  suggestion  therefore  is  that  the  effect  of  these  minor 
constituents,  singly  and  in  combination,  on  the  development  of  toxic 
or  otherwise  harmful  principles  in  fats  heated  to  high  temperatures 
both  in  air  and  in  the  absence  of  air  be  investigated. 

Finally  these  minor  constituents  may  have  some  physiological  impor- 
tance. As  an  exan5)le,  the  non-saponifiable  fraction  of  bovine  yel- 
low bone  marrow  appears  to  have  some  stimulating  effect  on  white- 
blood  cell  formation  and  may  be  useful  in  treatment  of  white  blood 
cell  deficiency. 

It  may  not  be  in  the  province  of  the  USDA  to  do  this  kind  of  study 
but  I shall  nevertheless  advance  the  suggestion  that  the  physiologi- 
cal  value  of  the  minor  constituents  of  fats  be  investigated. 
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EASTERN  UTILIZATION  RESEARCH  AND  DEVELOPMENT  DIVISION 


Dr*  Ault  indicated  that  over  one  hundred  representatives  of  industry 
organizations  visit  Eastern  Utilization  Laboratory  annually  to  be  kept 
informed  of  its  research  progress  and  plans.  He  pointed  out  principal 
methods  of  disseminating  such  information,  for  example,  through  scien- 
tific publications,  trade  journal  articles,  participation  in  industry 
and  technical  meetings,  and  active  liaison  with  con?>anies  interested 
in  using  products  and  processes  developed  at  EU,  Dr,  Ault  emphasized 
that  empirical  methods  of  research  have  gone  as  far  as  practical  in 
developing  new  uses  for  fats  and  oils.  He  further  stressed  that, 
particularly  for  chemical  and  industrial  uses,  functional  purity 
rather  than  chemical  purity  was  required,  HLs  discussions  mostly 
concerned  work  on  increased  industrial  uses  for  fats  and  oils, 

Mr,  Rieraenschneider*s  discussion  was  devoted  largely  to  research  on 
edible  fats  and  oils.  He  reviewed  some  of  EU*s  contributions  to 
improving  analytical  methods,  compositional  studies  of  some  of  the 
fatty  acids,  synthesis  of  certain  glycerides,  and  pointed  out  the 
significance  of  reactions  between  fat  peroxides  and  other  food 
constituents’  as  related  to  flavor  characteristics, 

Basic  research  is  being  done  at  the  Eastern  Division  to  determine 
compositional  characteristics  of  the  various  chemical  constituents  of 
fats  and  oils.  These  investigations  entail  chemical,  physical,  physio- 
logical and  other  factors.  Some  of  this  work  is  done  cooperatively 
with  other  groups. 

Synthesis  of  Glycerides  of  Known  Structure;  Fundamental  studies  are 
being  made  on  physical  arid  chemical  properties  of  pure  glycerides 
containing  satinrated  and  unsaturated  fatty  acids  in  known  positions 
as  a requisite  in  the  development  of  improved  processes  for  producing 
fats  for  specific  uses  and  in  the  development  of  better  methods  for 
determining  glyceride  composition  of  natural  fats  and  oils. 

Methodology  of  Lipid  Fractionation  and  Analysis;  EU  investigations 
have  resulted  in  the  development  of  an  improved,  reproducible  method 
for  extraction  of  lipids  from  small  amounts  of  plasma  and  determination 
of  the  polyunsaturated  fatty  acid  constituents 5 in^roved  chromato- 
graphic separation  of  con^^onent  lipids  of  tissues  and  determination  of 
fatty  acid  composition  of  the  components;  and  demonstration  of  the 
applicability  of  these  procedures  to  various  types  of  tissues  such  as 
plasma,  atheromatous  plaques,  liver,  and  skin,  in  cooperative  work 
with  local  medical  research  groups. 

Carbonyls  in  Oxidizing  Fat;  Work  is  in  progress  to  develop  a rs^id 
paper  chromatographic  method  for  the  separation  of  compounds  derived 
from  oxidized  fat  which  could  be  used  to  characterize  the  chemical 
changes  resulting  from  oxidation.  This  method  is  now  applicable  both 
to  the  separation  of  individual  coH5)ounds  within  a homologous  series, 
and  to  the  separation  of  compounds  into  classes.  Studies  are  in 
progress  on  pork  fats  utilizing  these  new  techniques. 
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Action  of  Mlcroorganiains  on  Fat;  The  breakdown  of  fat  is  one  of  the 
more  common  deteriorative  changes  at  lo^  terrperatures  and  the  most 
serious  factor  affecting  the  acceptability  of  frozen  meat.  Much  of 
the  work  on  this  project  during  the  past  year  has  been  directed  toward 
studying  the  effect  pf  temperature  on  the  lipolytic  activity  of  bacteria 
affecting  fat  deterioration* 

Peroxide  Studies;  The  kinetics  of  decomposition  of  lauroyl  peroxide  and 
pelargonyl  peroxide  in  various  solvents  have  been  determined«  The 
decompositions  are  predominantly  first  order* 
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Recent  EU  Public  ations 


1.  "The  stability  of  depot  fat  from  broilers  fed  rations  containing 
animal  fats  treated  with  various  antioxidants,"  by  A,  J.  Siedler, 
Sheldon  Moline,  B,  S,  Scheigert  and  R,  ¥,  Riernenschneider , Poultry 
Sci.  to-50  ( 19.57  )• 

2.  "Technology  of  animal  fats,"  by  ¥»  C.  Ault,  Progress  in  the  Chem- 
istry of  Fats,  5,  26307  (1958). 

3.  "Peroxides,  V,  kinetics  and  products  of  decomposition  of  perlauric 
acid,"  by  Indnfred  E,  Parker,  Lee  P.  ¥itnauer  and  Daniel  Swern,  J, 

Am.  Chem«  Soc.  to,  323-7  (1958). 

i*.  "Volatile  saturated  aliphatic  aldehydes  in  rancid  fat,"  A.  M. 

Gaddis  and  Rex  ElUs.  Science,  ]^,  (3277),  7U5  (1957). 

5.  "Action  of  phosphates  in  sausage  products.  II.  Pilot  Plant  studies 
of  the  effects  of  some  phosphates  on  binding  and  color,"  C.  E,  Swift 
and  Rex  Ellis.  Food  Technology,  11,  (8),  U50  (1957). 


Recent  EU  Patents 


1.  "Process  for  making  fatty  peracids,"  by  Daniel  Swern  and  Winfred  E. 
Parker,  U.  S.  Patent  2,813,885  (November  19,  1957). 

2.  "Production  of  lanolin  alcohols,"  by  Waldo  C.  Ault,  Abner  Eisner 
and  John  T.  Scanlan.  U,  S.  Patent  2,82U,lit3  (February  18,  1958), 

3.  "Separation  of  mixed  fatty  acids,"  by  Daniel  Swern  and  Winfred  E. 
Parker.  U.  S.  Patent  2,838,1480  (June  10,  1958). 
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NORTHERN  UTILIZATION  RESEARCH  AND  DEVELOPiyENT  DIVISION 


Dro  Dutton  presented  highlights  of  research  at  the  Northern  Division  cover- 
ing industrial  and  food  uses  of  oilSc  Some  of  the  work  on  linseed  oil  was 
briefly  reviewed  as  a matter  of  background  information*  He  emphasized  the 
work  being  done  on  soybean  oil;,  and  reviewed  research  on  the  flavor  problem 
and  how  the  use  of  chromatography  and  radioactive  tracers  had  facilitated 
these  studies.  He  especially  discussed  sme  of  the  studies  for  removal  of 
linolenic  acid  and  methods  for  inhibiting  osddative  changes, 

Phytoglycolipide  from  Phosphatides;  Studies  on  the  composition  of  phosphatides 
is  being  done  under  contract  at  the  University  of  Illinois,  Soybean  phospha- 
tides were  found  to  contain  about  S percent  of  the  new  sphingolipide  i^ich 
has  been  isolated  in  pure  form,  and  its  structure  determined. 

Glyceride  Composition  of  Oilss  Use  of  the  automatic  countercurrent  distri- 
bution apparatus  for  separating  the  con^onent  glycerides  of  vegetable  oils 
has  continued.  Distribution  of  fatty  acids  in  the  triglycerides  of  lin- 
seed oil  and  soybean  oil  have  been  found  to  occur  in  a random  pattern  rather 
than  in  an  even  pattern  as  previously  supposed. 

These  studies  lead  to  the  conclusion  that  liquid  vegetable  oils  are  constructed 
in  a random  pattern.  This  may  mean  that  potential  processes  designed  to 
separate  pure  triglycerides  from  the  naturally  occiuring  mixture  has  a calcu- 
lable limit  which  may  be  approached. 

Improved  Gas  Chrcanatographic  Method  for  Fatty  Acids;  In  continuation  of 
research  on  the  instrxamentation  and  methodology  of  gas  chromatography  for 
high  tenperature  application,  pioneered  by  NU,  an  ion  chamber  accessory 
to  gas  chromatography  equipment  has  been  developed  which  permits  the 
simultaneous  tracing  on  two  separate  recorders  of  the  (1)  concentrations 
of  radioactivity  in  the  fatty  acid  esters  together  with  (2)  the  amount  of 
fatty  acid  ester.  In  separation  already  perfoimed,  it  has  provided  new 
information  on  the  labeling  of  fatty  acids  with  amazing  speed  and  facility 
compared  to  all  other  available  methods. 

Selective  Hydrogenai^on  of  Linolenic  Acid;  Linolenic  acid  occurs  in  soybean 
oil  to  the  extent  of  6 to  9 percent  and  is  believed  to  be  the  component 
responsible  for  the  development  of  off-flavor  in  edible  soybean  oil.  One 
approach  to  a solution  of  the  off-flavor  problem  is  to  selectively  hydrogen- 
ate one  of  the  3 double  bonds  in  linolenic  acid,  and  thus  convert  it  to  a 
more  stable  form.  The  selective  hydrogenation  work,  under  contract  with 
the  Southwest  Research  Institute,  has  been  designed  to  explore  the  selectiv- 
ity of  four  different  catalysts  for  hydrogenation  carried  out  under  a 
variety  of  conditions. 

Oxidative  Stability  of  Soybean  Oil;  The  oxidative  instability  of  soybean 
oil  is  known  to  be  accentuated  by  the  presence  of  metals,  especially  popper 
and  iron.  Some  success  in  stabilizing  the  oil  to  oxidative  changes  has 
been  achieved  by  adding  metal  chelating  agents  such  as  citric,  tartaric, 
and  phytic  acids. 
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a,  Autoxldation  Studies;  Recent  studies  have  shorn  that  trace  metals  are 
tightly  completed  with  oils  and  that  these  complex s are  strong  prooxLdant 
catalysts.  The  complexLng  agents  for  trace  metals  appear  to  be  trace  hydro- 
peroxides or  related  oxidation  products.  Upon  heating,  the  complex  breaks 
down,  liberating  the  metal  which  is  then  more  easily  completed  by  an  added 
metal  con^lexing  agent. 

Stability  studies  have  shown  that  mild  heating  or  processing  under  deodoriza- 
tion  conditions  rapidly  destroys  hydroperoxides  present  in  the  fat.  Peroxides 
are  decomposed  easily  by  heat  into  nonvolatile  polymeric  materials,  primarily 
dimeric  in  nature,  which  are  stable  to  heat  and  remain  dissovled  in  the  fat. 
Based  on  studies  with  pure  esters  the  amount  of  polymer  present  in  oils 
appears  to  be  a direct  and  linear  function  of  the  amount  of  peroxides  present 
in  the  fat  prior  to  deodorization  or  heating, 

b.  Radioactive  Tracer  Analyses;  Fatty  acids  have  been  labeled  by  gaseous 
tritium  and  these  tagged  acids  of  high  specific  activities  have  found  appli- 
cation in  WU  oil  research.  Because  imsaturated  acids  are  labeled  by  addi- 
tion to  a double  bond  rather  than  substitution  and  are  converted  to  the 
next  more  saturated  isologue,  their  applicability  is  restricted.  This 
conversion  permits  their  isolation  with  extremely  high  specific  activities. 

The  discovery  that  tritium  adds  to  double  bonds  during  the  gas  eij^osure 
procedure  is  iir^jortant  to  biological  and  pharmaceutical  research  where  users 
of  the  labeled  coir5)lex  molecules  have  assmed  that  only  substitution  takes 
place  and  that  the  biological  activity  is  therefore  unaltered. 

Pure  Linolerdc  Acid  Available;  For  the  first  time  a practicable  method  of 
preparing  laboratory-size  samples  of  ‘'natural”  linolssnic  acid  is  available. 
Availability  of  the  piire  product  permits  a more  realistic  approach  to  basic 
studies  on  its  reactions  and  properties. 

Soybean  Proteins;  Fundamental  investigations  on  soybean  proteins  have 
continued,  A method  has  been  devised  fbr  removing  the  phytate,  and  for 
determining  the  nucleic  acids  in  these  proteins.  The  phytate-free  proteins 
were  found  to  contain  three  resolvable  components  by  ultracentrif  ugal  studies. 

Alleged  Antithiamin  Factor  of  Soybeans;  Investigations  to  determine  lidiether 
soybeans  contain  an  alleged  thiamin  (vitamin  B]_)  destroying  factor  have 
been  concluded.  The  alleged  factor  was  shown  to  be  an  analytical  artifact 
peculiar  to  the  method  used  by  previous  investigators.  The  instability  of 
thiamin  in  soybean  oil  meal  at  a neutral  pH,  especially  on  cooking,  is 
similar  to  that  in  other  foods  and  feeds.  Such  instability  cannot  be 
attributed  to  an  ” antithiamin  factor”  peculiar  to  soybeans.  Vdth  soybeans, 
this  instability  was  shown  to  be  associated  with  a metal-catalyzed  oxidation. 

Flash  Desolventizing  Hexane -Extracted  Soybean  Oil  Meal;  Conditions  have 
now  been  developed  for  flash-desolventizing  hexane-extracted  soybean  meal 
without  denaturing  the  protein.  These  "soybean  protein  flakes”  have  a 
water-soluble  nitrogen  value  of  8?  to  PO  percent  compared  to  70  to  79 
percent  for  flakes  produced  by  present  commercial  desolventizers.  Infor- 
mation on  process  design  and  operating  data  for  the  l^O-pound-^er-hour 
pilot  plant  is  now  available. 
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Cocoa  Butter  and  Replacement  Fats?  The  development  of  a sxiitable  replace- 
ment for  cocoa  butter  required  detailed  knowledge  of  the  composition  and 
structure  of  cocoa  butter*  For  the  first  time  such  detailed  information 
is  available* 
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Recent  NU  Patents 


1.  "Manufacture  of  emulsion-type  sausages,"  Elmer  F,  Glabe.  U,  S.  Patent 
2,803 ,5U7.  August  20,  1957. 
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SOUTHERN  UTILIZATION  RESEARCH  AND  DE7ELOPNENT  DIVISION 


Mr,  Hopper  first  reviewed  the  research  program  on  industrial  oils,  partic- 
ularly tung  oil.  He,I described  some  of  the  work  on  the  chlorination  of 
tung  oil  and  its  possible  usage  in  rigid  plastics,  the  use  of  tung  oil 
derivatives  to  give  Special  properties  to  paints  and  to  make  fugitive 
emulsifiers.  He  pointed  out  that  the  basic  research  was  being  extended 
to  pilot  plant  work  to  produce  samples  for  commercial  evaluation,  to 
determine  suitabilitjf  of  processes,  and  to  obtain  production  cost  data. 

In  the  cottonseed  oil  investigations  the  importances  of  color  control 
and  research  on  methodology  of  measuring  color  were  briefly  discussed. 

MTo  Feuge  confined  most  of  his  remarks  to  research  on  edible  oils.  He 
particularly  discussed  the  work  on  confectionery  fats— melting  points 
and  ranges,  compatibility,  permeability  to  moisture  and  evaluation  of 
hardness.  He  reviewed  the  importance  of  tempering  as  a factor  in  chang- 
ing melting  points.  He  gave  highlights  of  the  hydrogenation  studies  and 
pointed  out  that  in  t|iese  reactions  the  effect  of  ten^jerature  was  more 
important  than  the  Idiid  of  catalyst  in  affecting  distribution  of  double 
bonds.  He  briefly  reiriewed  the  investigations  of  fats  containing 
dibasic  acids  for  useiin  food  coatings  idiere  high  gloss  and  minimum 
crystallization  were  desired.  The  SU  research  on  developing  methods  for 
measuring  digestibility  of  fats  through  use  of  microorganisms  from 
cottonseed  was  mentioned,  lyir.  Feuge  concluded  his  remarks  by  pointing 
up  the  research  work  on  fat  emulsions  for  intervenous  use  vdiich  is  being 
done  cooperatively  with  the  Surgeon  General *s  office. 

Development  of  New  Hydrogenation|Jechniquesi  Research  is  being  done  on 
hydrogenation  to  obtain  a better  understanding  of  the  reactions  involved 
and  to  devise  means  of  controlling  them.  Results  indicate  that  in 
hydrcgenating  cottonseed  oil  the  rate  of  formation  of  positional  isomers 
of  the  oleic  acid  group  was  unexpectedly  large  and  many  different  isomers 
were  formed.  Changing  the  conditions  of  hydrogenation  over  the  ranges 
ordinarily  encountered  in  commercial  practice  had  little  effect  on  the 
rate  or  types  of  isomers  produced. 

Different  hydrogenation  catalysts,  when  used  under  ordinary  and  identical 
conditions  to  half-hydrogenate  the  linoleic  acid  group,  produced  almost 
identical  patterns  of  distribution  of  the  residual  double  bonds. 

Apparently  by  varying  the  conditions  of  hydrogenation,  the  composition 
of  an  oil,  hydrogenated  to  a given  degree,  can  be  varied  markedly. 
Additional  information  of  the  type  obtained  should  provide  a broad  basis 
for  the  development  of  methods  for  producing  new  and  si^erior  edible  fat 
products. 

Biological  and  Chemical  Hydrolysis  of  New  Fats;  The  purpose  of  this  work 
is  to  investigate  the  hydrolysis  of  processed  and  synthetic  fats  to 
obtain  information  pertinent  to  the  acceptance  of  such  fats  in  foods. 

A highly  lipolytic  microorganism,  previously  isolated  from  cottonseed 
is  being  utilized  in  comparative  studies  of  synthetic  triglycerides  and 
naturally-occurring  triglycerides. 
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Purification  of  Long  Chain  Unsatiirated  Fatty  Acids t The  objective  of  this 
program  is  to  obtain  fundamental  solubility,  freezing  point,  and  phase 
relation  data  on  the  pure  amides  and  substituted  amides  of  the  unsaturated 
fatty  acids  of  vegetable  oils  and  molecular  compounds  thereof  in  order  to 
establish  a basis  for  research  and  industrial,  methods  of  purification  and 
end-use  of  these  long  chain  fatty  acids,  thereby  extending  the  utilization 
of  the  natural  oils  in  the  manufacture  of  edible  and  nonedible  products c 

Correlation  of  Solubility  Data  for  Homologous  Long  Chain  Compounds;  The 
theoretical  analysis  'which  led  to  the  development  of  two  interpolative 
graphical  methods  for  predicting  the  solubilities  of  members  of  homologous 
series  obtainable  from  glyceridic  fats  and  oils  has  been  continued  in  order 
to  provide  further  means  of  aiding  research  on  utilization  of  fatty  acids 
and  their  derivatives.  It  has  been  shown  that  the  two  methods  complement 
each  other  so  that  solubility  prediction  can  now  be  applied  to  a greater 
number  of  homologous  series  and  solvents,  and  extended  over  a wider  range 
of  temperature  and  concentration.  The  method  has  proved  to  be  valid  even 
for  systems  in  which  the  solute  and  solvent  combine  to  form  molecular 
compounds, 

A new  equation  has  been  derived  relating  the  solubilities  of  the  odd  and 
even  carbon  atom  members  of  a homologous  series  in  a given  solvent  and 
at  a given  temperature.  If  accurate  solubility  data  are  available  for 
the  even  members  and  for  a few  odd  members  of  a homologous  series,  this 
new  correlation  makes  it  possible  to  predict  the  solubilities  of  the 
missing  odd  members. 

Edible  Polymeric  Fats;  Modified  fats  prepared  from  ordinary  glycerides 
sSd  short-chain  dibasic  acids  have  been  found  to  possess  a range  of 
properties  which  should  make  these  modified  fats  highly  useful  in  the 
food  industry.  Viscosity  can  be  increased  over  that  of  ordinary  fats  to 
almost  any  desired  value.  Some  of  the  modified  fats  are  hard  waxes 
while  others  are  liquid  oils  which  will  not  crystallize  at  low  temperatures. 
All  should  be  edible. 

Characterization  and  Production  of  Confectionery  Fats;  The  objectives  of 
the  investigaiions  on  confectionery  fats,  supported  in  part  by  a Fellowship 
of  the  National  Confectioners*  Association,  are  to  develop  fundamental  in- 
formation on  the  beha'vior  of  confectionery  fats;  to  devise  procedures  for 
obtaining  the  best  performance  from  such  fats,  including  those  derived 
from  domestic  oils;  and  to  develop  processes  for  converting  cottonseed 
oil  into  improved  confectionery  fats. 

Cocoa  butter  contains  two  fat  components.  Because  any  confectionery  fat 
made  from  domestic  oils  should  preferably  contain  a large  proportion  of 
these  components,  they  have  been  synthesized  and  their  properties  are 
being  determined.  Each  component  has  three  distinct  melting  points,  and 
there  is  some  e'vidence  of  the  existence  of  other  polymorphic  forms  not 
associated  with  these  melting  points.  The  ease  of  transformation  from 
one  melting  form  to  ano-ther  varies  greatly. 
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The  passage  of  moisture  through  chocolate  coatings  and  confectionery  fats^ 
which  results  in  the  drying  out  of  candy  centers,  is  the  source  of  a serious 
problem,  and  is  being  investigated.  By  using  completely  hydrogenated  cot- 
tonseed oil  and  liquid  cottonseed  oil,  it  has  been  demonstrated  that  the 
rate  of  passage  of  moisture  through  a fibi  of  fat  is  affected  greatly  by  the 
proportion  of  liquid  phase.  The  polymorphic  form  of  the  fat  also  appears 
to  have  a large  effect.  The  presence  of  the  usual  nonfat  solids  found  in 
chocolate  candy,  including  sugar,  decreased  the  permeability  to  moisture, 
provided  the  relative  humidity  is  below  about 

Improved  Fat-Containing  Confections  for  Armed  Forces;  Work  has  been  per- 
formed to  develop  for  the  armed  forces  chocolate-type  coatings  and  bars 
which  meet  the  following  requirements;  (1)  contain  domestic  fats,  at  least 
in  partj  (2)  resist  melting  and  deterioration  at  summer  temperatures:  and 
(3)  an  acceptability  $ncuthing  quality,  ^pearance,  etc.)  equal  to  that  of 
those  formulated  with  cocoa  butter. 

Experiments  have  indicated  that  a confectionery  fat  melting  sharply  at  a 
temperature  somewhat  above  the  melting  point  of  cocoa  fat  would  not  be 
satisfactory  even  when  emulsifiers  were  added.  Studies  have  been  conducted 
to  improve  chocolate  type  confections  by  incorporating  completely  hydrogenated 
cottonseed  oil. 

Cottonseed  Oil  Color  Measurement;  In  the  investigations  on  cottonseed  oil 
color  measurement,  crude  oils  obtained  through  cooperation  of  the  industry 
were  refined  and  bleached  in  accordance  with  the  trading  rules  of  the  KCPA 
by  official  methods  of  the  American  Oil  Chemists*  Society.  The  research 
seeks  to  find  means  for  correlating  certain  analytical  data  on  the  original 
crude  oil  with  color  attained  after  refining;  such  a correlation  would  be 
useful  in  predicting  color  of  the  refined  product  before  actual  processing. 

Means  of  Improving  Color  of  Cottonseed  Oil;  This  investigation  is  directed 
toward  finding  means  of  improving  the  color  of  these  cottonseed  oils  found 
difficult  to  refine  and  bleach  by  current  commercial  methods.  It  has  been 
found  that  the  initial  phase  of  the  development  of  alkali-fast  coloration 
is  the  fixation  of  gossypol,  to  yield  a yellow  alkali-fast  pigment;  this 
pigment  undergoes  a change  in  color  from  yellow  to  red. 

Chemical  Composition  Related  to  Nutritive  Value  of  Cottonseed  Meals; 

Evidence  has  been  accumulated  which  indicates  that  a large  part  of  the 
variation  in  the  growth  response  of  broilers  fed  cottonseed  meal-containing 
rations  can  be  accounted  for  by  the  variations  in  the  lysine  content  of 
the  meals.  A rapid  method  for  lysine  analysis  has  been  developed  and 
applied  to  many  cottonseed  meals  and  other  proteinaceous  materials.  Posi- 
tive correlations  have  been  obtained  between  the  growth  response  of  broilers 
and  the  free  epsilon-amino  groups  of  lysine  in  cottonseed  proteins.  It 
has  been  possible,  through  the  use  of  this  new  analytical  procedure  to 
demonstrate  that  gossypol  adds  to  the  free  epsilon-amino  groups  of  lysine 
in  cottonseed  protein,  and  that  gossypol  takes  part  in  the  destruction  of 
lysine. 
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The  use  of  Protozoa  to  Stuc^  Nutritive  Value  of  Cot-'bonseed  Meal:  The  use 

of  protozoa  to  estimate  the  nutritive  value  of  cottonseed  meal  has  been 
investigated  to  develop  a rapid  screening  test  to  facilitate  research  on 
improving  the  nutritive  value  of  cottonseed  mealo  The  holotricha, 

Tetrahymea  purifonmis,  is  a useful  organism  for  this  purpose*  This  micro- 
animal  has  the  same  amino  acid  requirements  as  the  rat,  has  no  absolute 
carbohydrate  requirement,  and  the  amino  acid  metabolism  follows  pathways 
which  are  similar  to  those  found  for  higher  animals* 

The  advantages  gained  through  the  use  of  micro-animals  ares  (1)  the 
quantities  of  proteins  required  are  small;  and  (2)  the  assay  is  rapid* 

The  research  is  continuing  in  determining  changes  in  the  nutritive  quality 
of  cottonseed  proteins  attending  chemical  and  processing  treatment  of 
cottonseed  for  the  purpose  of  developing  a standardized  screening  test. 

Use  of  Chemical  Agents  and  Polar  Solvents  in  Processing  Cottonseed; 

Research  is  being  done  on  the  use  of  chemical  agents  and  polar  solvents 
in  the  processing  of  cottonseed  to  improve  meal  quality  and  utility. 

Uncooked  cottonseed  flakes  were  extracted  in  the  laboratory  and  pilot 
plant  under  various  extraction  conditions.  Conditions  were  devised 
vrtiereby  the  free  gossypol  content  of  the  meals  was  substantially  reduced 
and  at  the  same  time  the  lysine  was  not  materially  reduced. 

Polymeric  Derivatives  of  Cottonseed  Oil  and  Polyhydric  Alcohols;  Previous 
work  at  the  SURDD  has  shown  that  polymer-type  compounds  derived  from  cotton- 
seed oil  and  short-chain  dibasic  acids  can  be  produced  so  as  to  possess  a 
number  of  desirable  and  potentially  useful  properties  with  respect  to  food 
uses.  All  of  the  products  had  number-average  molecular  weights  of  about 
1600.  It  is  possible  to  prepare  similar  products  having  molecular  weights 
high  enough  to  give  film-forming  properties.  The  preparation  of  compounds 
having  low  melting  points  and  filut-forming  characteristics  is  being 
investigated, 

Chemical  Composition  vs.  Quality  of  Processed. Peanut  Products:  The  purpose 

of  the  study  is  to  find  the  relations  between  chemical  composition  and 
quality  factors  of  processed  peanut  products.  An  \mdesirable  quality 
factor  frequently  encomtered  in  peanut  products  is  a bitter  flavor.  Bitter 
principles  having  the  general  properties  of  saponins  have  been  concentrated 
from  extracts  of  peanut  hearts. 

Studies  on  the  effect  of  heat  on  peanuts  definitely  indicate  that  the 
heating  conditions  maintained  in  screw  pressing  peanuts  for  the  recovery 
of  oil  seriously  reduces  lysine,  an  essential  amino  acid.  Similarly,  the 
heating  of  peanuts  during  roasting  of  them  in  the  manufacture  of  peanut 
butter  also  seriously  reduces  the  lysine  content  of  the  protein, 

Sifluence  of  Processing  on  the  Composition  and  Flavor  of  Peanut  Products: 

Si  order  that  optimum  quality  ef  processed  peanut  products  may  be  realized, 
contract  research  is  being  conducted  at  the  University  of  Arizona  on  the 
factors  leading  to  improvement  of  the  quality  of  raw  peanuts.  The  quality 
of  the  roasted  products  is  being  correlated  with  properties  of  the  raw  peanuts. 
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Yeadon,  W.  F.  McSherry  and  L,  A.  Goldblatt.  J.  Amer,  Oil  Chemists* 
Soc.  16-20  (1959). 

22.  "Ricinelaidic  acid  and  methyl  ricinelaidate.  Their  preparations  and 
determination  by  infrared  spectroscopy,"  by  Marion  A,  McCutcnon, 

R.  T.  0*Connor,  Elsie  F.  DuPre,  L.  A,  Goldblatt  and  V7,  G.  Bichford. 

J,  Amer,  Oil  Chemists*  Soc.  36,  115-118  (1959). 
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Recent  SU  Patents 


!•  "Pi’e treatment  of  oilseed  meats,"  by  William  King,  U,  Se  Patent 
2,820,0U7^  January  ll;,  1958c 

2.  "Purification  of  long  chain  fatty  acids,"  by  Evald  L.  Skau,  U<,  S. 
Patent  2,816,9035  December  17^  1957* 
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PRESEKTiiTIOWS  BI  TECHNICAL  COMMITTEE  OF  INSTITUTE  OF 
SHORTENTNGS  AND  EDIBLE  OILS,  INC. 


The  loeeting  convened  at  9:30  a.m. , Tuesday,  February  3}  with  Dr.  K.  F. 

Mattil  as  presiding  chairman.  He  analogized  that  the  shortening  industry 
is  akin  to  the  ARS  Regional  Laboratories  in  that  the  laboratories  came 
into  being  because  of  agricultural  surpluses,  and  the  shortening  industry 
started  because  of  agiacultural  surpluses.  He  remarked  that  the  shortening 
industry  has  been  a sort  of  sponge  to  absorb  some  of  the  agricultural  sur- 
plusesi  but  that  industry* s technology  has  been  ahead  of  science.  Industry 
simply  does  not  have  enough  real  scientific  knowledge  about  some  of  the 
fats  and  oils  materials  it  is  working  with. 

One  of  the  real  serious  situations  is  that  there  are  very  few  research  groups 
in  this  country  that  are  working  on  the  basic  science  of  these  materials,  as 
industry  cannot  spend  a substantial  portion  of  its  budget  on  fundamental 
research  and  at  the  same  time  keep  iip  with  the  technological  competition. 
While  industry  can  do  some  fundamental  research,  it  primarily  has  to  look 
to  ARS  for  fundamental  knowledge.  Industry  recognizes  there  is  an  impor- 
tant area  for  work  in  industrial  nonfood  uses,  but  the  big  use  for  fats 
is  in  food.  For  exan^le,  he  premised  that  should  something  cause  a IC^ 
reduction  in  food  consumption  of  lard  and  shortening,  the  loss  in  this 
market  (of  some  300  to  UOO  million  pounds  annually)  can  create  a tremendous 
surplus  of  fats. 

In  view  of  the  urgency  to  get  more  fundamental  research  information,  the 
Institute *s  Technical  Committee  met  last  fall  and  asked  themselves,  ”What 
are  the  areas  of  research  that  would  help  this  industiy  in  maintaining 
the  consumption  of  fats  and  oils?"  From  this  informal  meeting,  the 
Committee  has  developed  a list  of  the  important  research  areas  which  the 
Committee  feels  are  needed  to  be  undertaken.  Today* s speeches  will  give 
a resume  of  their  research  needs. 

Agricultural  Research  Under  P.  L.  I48O  Program 


Prior  to  the  Committee  presentations.  Dr.  Hatchett,  Assistant  to  Administra- 
tor, AR^  was  asked  to  review  the  Department* s foreign  grants  and  contracts 
research  program  being  conducted  under  P,  L.  U80.  According  to  Dr,  Hatchett, 
plans  were  initiated  by  ARS  of  the  U.  S,  Department  of  Agriculture  in  1957 
to  establish  a utilization  research  and  development  program  in  certain 
European  countries  under  the  provisions  of  P,  L.  U8O,  with  Dr.  G,  E,  Hilbert 
as  the  general  director.  Such  a program  was  established  in  1958  with  the 
placing  of  grants  in  England  and  Israel  totaling  nearly  one  and  one -half 
million  dollars.  Later  in  the  year  an  office  was  established  as  a part  of 
the  American  Embassy  in  Rome,  Italy  for  the  Administration  of  the  European 
program,  with  Dr.  Walter  H.  Scott  in  charge. 

In  the  early  planning,  there  was  evisioned  a program  of  utilization  research 
in  six  countries— United  Kingdom,  Italy,  France,  Spain,  Finland  and  Israel. 
The  favorable  potentials  of  this  utilization  research  program  has  resulted 
in  Congress  also  providing  authorization  for  similar  research  programs  in 
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farm  production,  marketing,  and  forestry,  with  inclusion  of  Yugoslavia, 
Poland,  and  some  countries  outside  of  Europe*  Preliminary  surveys  have 
been  made  in  the  Far  East,  including  Indonesia,  Pakistan,  India,  and  the 
Philippines,  and  in  most  of  the  South  American  countries. 

The  foreign  program  will  emphasize  basic  research  although,  where  found 
desirable,  some  applied  research  also  xd.ll  be  undertaken.  The  program  is 
a multi-million  dollar  enterprise,  but  just  how  large  it  may  become  is 
hard  to  predict  at  this  time. 

Research  results  xd.ll  be  published  and  made  available  both  here  and  abroad. 
Although  few  projects  on  fats  and  oils  have  been  received  so  far,  USDA  hopes 
to  undertake  this  sort  of  research  under  the  P.  L,  U80  program.  The  Techni- 
cal Committee  was  invited  to  offer  suggestions  for  needed  research  and  names 
of  qualified  foreign  research  xrorkers  in  this  field. 

Methods  of  Analysis,  Including  Validity  of  Existing  Methods 

Dr,  J,  D,  Justice  discussed  a few  of  the  problems  being  encountered  in  the 
industry  laboratories  and  highlighted  some  of  the  basic  scientific  problems 
and  questions  that  industry  would  lil<e  to  see  ansxjered  by  someone  in  the 
area  of  methods  of  analysis  — infrared,  ultra  violet,  and  vapor  phase 
chromatography,  etc.  Industry  feels  that  Government  can  make  a big  contri- 
bution in  the  area  of  basic  research,  especially  in  the  field  of  method- 
ology. It  xjas  pointed  out  that  the  National  Institutes  of  Health  have 
quite  an  extensive  laboratory  for  gas  chromatography  work.  Further  needed 
work  is  to  increase  sensitivity  and  resolution,  as  well  as  more  research 
in  high  temperatxire  ranges. 

There  followed  a general  discussion,  and  Dr,  Vender  Wal  es^pressed  the 
hope  that  USDA  would  further  extend  the  research  in  high  temperature 
analysis  and  vapor  phase  chromatography  on  mono-,  di-,  and  tri-glycer- 
ides.  He  stated  that  Armour  laboratories  have  been  able  to  distinguish 
chain  lengths  up  to  C3Q, 

Dr.  Feuge  commented  about  their  xrork  on  infrared  investigations  of  solid 
glycerides  and  noted  there  is  not  much  published  data  on  determining  the 
type  of  glycerides  present  in  mixtures  or  their  polymorphic  form.  He 
noted  that  Dr,  Chapman  had  done  some  research  in  this  area  but,  so  far  ais 
knoxjn,  has  not  published  details  of  this  work. 

Physical  Chemistry  of  Fat  Systems 

Mr,  H,  T.  Spannuth  discussed  the  physical  chemistiy  of  fat  systems  ana 
stated  that  their  xrork  has  been  xd.th  physical  forms  of  food  fats  and  their 
end  uses.  Industry  leans  heavily  of  physical  tools,  but  its  practices 
exceed  the  scientific  knowledge  of  just  xdiat  occurs.  Raw  materials  are 
rearranged,  hydrogenated,  and  blended  to  produce  new  compounds.  Essentially, 
there  are  three  tjpes  of  blendsj  (1)  all  liquid;  (2)  all  solid;  and  (3)  two 
in-betxaeen  groups.  He  reiterated  that  industry  needs  a new  handbook  of 
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physical  constants  for  fats  and  oils.  There  is  need  for  more  investigations 
of  polymorphic  f oms  in  the  dynamic  state , including  new  methods  of  evalua- 
tion. There  are  many  gaps  in  the  systematic  data^  for  example,  dielectric 
values.  Studies  are  needed  on  pure  and  mi3®d  crystals  of  mono-,  di-,  and 
tri -glyceride  s , 

There  is  need  to  look  for  new  physical  tools  and  develop  data  for  a '’hand- 
book on  physical  constants"  for  pure  triglycerides  to  assist  industry  in 
meeting  the  d^iand  for  use  of  surplus  products  or  adjusting  to  the  surpluses 
or  shortages.  He  pointed  out  that  there  is  an  unprecedented  amount  of 
research  work  being  done  on  the  nutritional  studies  of  fats.  If  this 
research  should  eventually  indicate  a change  in  the  diet,  the  physical 
data  in  such  a handbook  would  be  highly  welcomed  by  industry  in  changing 
toward  new  eating  habits,  if  that  be  the  case. 

There  followed  a general  discussion.  It  was  stated  that  some  work  is 
being  stcirted  on  the  synthesis  of  certain  types  of  fats.  Data  on  mono-, 
di-,  and  triglycerides  and  solubility  data  on  glycerides  is  practically 
nonexistent.  It  was  suggested  that  we  might  benefit  from  the  experience 
of  the  petroleum  industry  in  the  practice  of  tabulating  industry  data^ 

Dr.  Feuge  stated  that  making  up  samples  for  tests  is  a problem  — he  is 
convinced  there  is  no  sure  way  on  certain  di-acid  and  tri-acid  glycerides. 

Dr,  Ault  remarked  that  idiether  the  Government  could  or  could  not  undertake 
some  of  the  research  work  largely  rested  in  the  final  problems  of  finding 
qualified  research  chemists.  The  Eastern  Laboratory  has  experienced  this 
difficulty,  as  well  as  others,  since  the  petroleum  industry  (for  one)  can 
offer  them  more  money  than  the  ARS  Laboratories. 

Fat  Composition 


Dr.  R,  J,  Vander  Wal  addressed  the  group  on  research  in  food  fats  and  oils, 
their  triglyceride  composition  and  minor  components.  He  stated  that  fats 
today  have  certain  specialized  functions  in  the  preparation  and  properties 
of  foods  which  to  a large  degree  are  related  to  their  fatty  acid  composi- 
tion and  their  molecular  structure.  Food  fats  in  general  are  composed  of 
several  different  fatty  acid  components.  He  outlined  the  possibility  of 
lii  different  triglycerides  that  could  be  formed  from  the  combination  of 
only  three  fatty  acids  (stearic,  palmitic,  and  oleic).  Obviously,  to 
determine  the  character  of  each  of  these  molecules  in  a fat  would  not  be 
a practical  task.  He  demcnstrated,  however,  the  shortcuts  available  for 
determining  the  character  of  certain  groups  thereby  sin^lifying  the 
analysis,  i,e,,  that  on  the  basis  of  saturated  and  unsaturated  content 
all  fat  molecules  would  fall  into  one  of  four  categories  known  as  glyceride 
types. 

Dr,  Mattil  colled  attention  to  the  Committee *s  work  on  the  composition  of 
fats  data,  which  information  has  been  put  into  a table.  This  t^iilation 
has  been  submitted  to  the  Journal  of  the  ADCS  for  publication,  but  no 
word  has  yet  been  received  from  the  Journal.  He  said  copies  could  be  obtained 
from  him  or  through  the  Institute *s  office  should  any  care  to  have  it. 
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Dr,  Vander  ¥al  stated  that  his  laboratory  has  been  able  to  calciilate  mathe~ 
matically  isomeric  forms  of  the  mixed  glycerides  present  in  the  pig  fats, 
for  example,  which  coincides  with  other  experimental  data,,  (Attached  is 
a paper  Dr*  Vander  ¥al  prepared  for  this  meeting,  which  gives  more  details 
of  his  suggestions*) 

Mechanism  of  Chemical  Changes  in  Fats;  Influence 
on  Conposition  and  Nutritive  Value 


Dr.  R*  R.  Allen  addressed  the  group  on  the  mechanism  of  chemical  changes 
in  fats  and  their  influence  on  composition  and  nutritive  values*  He 
stated  that  the  food  fat  industry  uses  very  little  chemical  treatment  of 
fats,  but  there  is  one  reaction  that  is  used  in  very  large  volume  — 
hydrogenation.  But  little  is  actually  known  abut  this  reaction.  Only  in 
the  last  few  years  has  there  been  any  study  of  the  mechanism  of  the 
hydrogenation  reaction,  and  he  feels  there  is  a great  need  to  go  much 
deeper  in  the  study  of  hydrogenation,  e,g.,  why  do  different  catalysts 
cause  the  formation  of  a different  product,  what  influence  is  caused  by 
various  gases,  specific  effects  of  small  impurities  in  the  oil,  better 
understanding  of  specific  catalysts,  effects  of  temperature,  effect  of 
concentration,  and  many  other  factors. 

Another  important  type  of  reaction  is  oxidation  ~ one  that  usually  is 
avoided,  if  possible.  As  an  example,  he  mentioned  Dr.  Dutton* s work  on 
flavor  stability  of  soybean  oil.  He  stated  that  Industrie  organizations 
could  carry  out  the  development  work  on  this  provided  more  was  known  about 
the  basic  mechanism  of  oxidation. 

Another  problem  facing  industry  is  the  problem  of  heat-induced  reactions 
in  fats.  The  present  status  of  this  work  as  published  is,  at  best,  con- 
fusing. There  is  a great  need  for  basic  research  in  this  area,  i.e,, 
what  basic  reactions  occur  when  a food  fat  is  heated,  especially  at  the 
temperatures  used,  for  example,  in  frying  operations,  and  what  is  the 
nutritional  status  of  used  fats  and  oils? 

In  the  discussion  which  followed,  the  question  was  asked,  “To  what  degree 
does  polymerization  occur  in  the  deodorizing  process,  and  to  what  degree 
does  it  vary  with  the  temperature  and  type  of  oil?” 

Dr.  Mattil  remarked  that  in  recognition  of  these  problems  we  need  to 
consider  “What  is  the  reality  of  the  situation  from  a practical  point  of 
view?”  We  need  to  know  how  to  measure  polymerization  of  fats , how  to 
prevent  it,  and  what  its  real  significance  is.  He  stated  that  informa- 
tion developed  on  this  should  be  published  in  its  proper  prospective  and 
in  a manner  so  as  not  to  mislead. 

Dr.  Dutton  stated  that  the  Europeans  were  using  polymerized  fat  as  an 
emulsifier  in  margarine  and  contributed  to  much  of  the  controversy  in 
this  area. 
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Vegetable  Oils 

Mr*  Sa  J«  Rini  addressed  the  group  on  uses  of  vegetable  oils,  new  oilseed 
crops,  new  oilseed  strains,  and  use  of  unhydrogenated  soybean  oilo  In 
reviewing  increased  use  of  soybean  oil  in  the  last  several  years,  he 
stated  that  in  the  past  a limit  of  20$  was  the  rule  in  margarine  manufac- 
turing, but  this  is  no  longer  true  since  hydrogenation  permits  the  use  of 
larger  quantities*  Unhydrogenated  soybean  oil  is  a different  problem, 
since  its  odor  is  highly  undesirable  o He  pointed  out  that  the  consumption 
of  salad  oils  has  been  going  upj  that  supplies  of  cottonseed  oil,  etc*  are 
limited  and  the  logical  one  to  turn  to  is  soybean  oil,  but  that  much  more 
research  is  needed  on  soybean  oil  for  these  uses*  ”If,  for  example, 
hydrogenation  should  prove  to  be  deleterious  nutritinnwise,  what  would  be 
the  position  of  soybean  oil  on  the  market  as  a food  fat?"  he  asked*  He 
suggested  that  linolenic  acid  in  the  soybean  oil  is  probably  the  precursor 
of  the  "painty"  and  "fishy"  odors* 

Mr*  Rini  asked  the  question,  "Can  we  blend  oilseed  strains  for  quality 
instead  of  quantity?"  In  thinking  of  new  oilseed  crops,  blending  of 
strains  could  have  mai^  advantages*  An  ideal  oil  protein  crop  should 
furnish  a large  amount  of  protein  as  well  as  other  generally  desired 
qualities  such  as  built-in  antioxidants* 


Closing  Remarks 


Dr*  Mattil  e3q>ressed  the  appreciation  of  the  Committee  to  the  ARS 
representatives  for  presenting  their  programs  and  listening  to  industry's 
pleas  for  help*  He  gave  a strong  endorsement  of  the  ARS  program  and 
offered  the  cooperation  of  the  Technical  Committee  in  any  way  to  help 
any  of  these  projects  idiere  possible*  He  e3q)ressed  hope  for  subsequent 
visits  and  informal  meetings  of  this  sort* 

Dr*  Hopper  asked  whether  the  Committee  would  be  willing  to  submit  known 
ssmples  of  products  idiich  could  be  used  in  the  work  they  are  carrying  on, 
such  as  other  industries  have  done*  Dr*  Mattil  advised  that  samples  of 
this  sort  have  been  supplied  in  the  National  Institutes  of  Health  program 
through  the  Institute's  office,  and  that  a similar  arrangement  could 
probably  be  made  for  the  needs  of  the  Regional  Laboratories  of  ARS, 

Dr,  Matchett  closed  the  meeting  by  expressing,  on  behalf  of  the  ARS 
representatives,  appreciation  for  this  opportunity  to  exchange  ideas  cn 
the  fats  and  oils  research.  Further,  he  stated  that  the  utilization 
research  groups  would  welcome  any  formalized  suggestions  the  Committee 
may  wish  to  offer  and  that  these  USDA  utilization  groups  would  look 
forward  to  continued  liaison  with  the  Institute  and  its  Technical 
Committee* 


Attachment 
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WESTERN  UTILIZATION  RESEARCH  AND  DEVELOPMENT  DIVISION 


Dr.  George  Kohler  told  the  group  that  the  Western  Division  has  not  had  a 
research  program  on  fats  and  oils  until  the  very  recent  transfer  of  the 
castor  research  from  SU  to  WU.  Up  to  the  present  time,  WU  research  has 
been  limited  to  studies  of  fatty  constituents  in  various  commodities  such 
as  poultry  meat,  eggs,  cereal  grains,  and  in  certain  fruits  and  vegetables 

Dr«  Goldblatt  briefly  reviewed  some  of  the  castor  oil  research  idiich  he 
had  done  while  at  SU  and  which  will  now  be  a part  of  the  WU  program.  This 
work  has  progressed  along  three  lines,  namely:  (1)  preparation  and  evalua 

tion  of  urethane  polymers  based  on  castor  oil;  (2)  preparation,  characteri 
zation  and  evaluation  of  various  nitrogen-containing  derivatives  of 
ricinoleic  acid,  the  chief  component  of  castor  oil;  and  (3)  the  basic 
chemistry  of  the  beta-hydroxy-ene  system  of  ricinoleic  acid^  It  was  found 
that  low-density  polyurethane  foams  could  be  made  with  up  to  about  8C^ 
castor  oilo  A siu5)le  process  for  elaidinizing  castor  oil  was  developed. 
Polyurethan  foams  made  from  elaidinized  castor  oil  were  found  to  shrink 
less  and  to  be  more  water-resistant  than  comparable  foams  made  from 
normal  castor  oil.  Several  nitrogen  derivatives  of  ricinoleic  acid  were 
found  to  be  compatible  plasticizers  for  polyvinyl  chloride  and  cellulose 
acetate  plastics.  An  analysis  of  shifts  in  position  of  maximum  infrared 
absorption  and  in  molecular  absorptivity  of  ricinelaidic  acid  and  several 
derivatives  indicated  some  interaction  between  the  hydroxyl  group  and 
double  bond  of  the  beta-hydro3^-ene  system. 

Preservation  and  Chemistry  of  Shelled  Walnuts:  Cooperative  studies  with 

Diamond  Walnut  Growers,  Inc.,  of  Stockton,  California,  have  been  in  pro- 
gress for  the  past  several  years  on  the  development  of  a process  for 
preserving  the  quality  of  shelled  walnuts  to  increase  their  shelf  life. 

The  basic  problem  has  been  to  control  environmental  factors  such  as  heat, 
light,  moisture  and  oxygen,  which  cause  the  development  of  darkening  and 
rancidity  in  stored  kernels. 

Studies  have  been  directed  toward  determining  the  specific  chemical 
mechanisms  which  cause  rancidity  in  stored  walnut  kernels.  Results  have 
indicated  that  carbonyl  compounds  may  be  involved  during  deterioration 
of  kernels  giving  them  a stale  or  rancid  odor.  Other  studies  have 
shown  that  tannin  compounds  present  in  the  pellicle  exert  an  antioxidant 
effect  on  the  kernel  oil. 

Stability  of  Precooked  Frozen  Poultry  Products  Under  Various  Temperature 
Conditions.  Frozen  Fried  Chickens  Study  of  the  stability  of  frozen  fried 
chicken  has  shown  the  inportance  of  several  factors  in  off -flavor  develop- 
ment, the  types  of  flavor  changes  that  occur,  the  conditions  that  produce 
off-flavor  development  sufficient  to  cause  consumer  dissatisfaction,  and 
methods  of  increasing  stability  to  the  extent  needed  in  our  present  food 
distribution  system. 
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Improved  Frozen  Salad  Dressing;  Studies  are  in  progress  on  the  development 
of  an  egg-yoik-containing  tjalad  dressing  that  can  be  frozen  vdthout  separa- 
tion of  the  oil  phase.  To  date  the  most  stable  products  have  been  obtained 
by  the  use  of  waxy  rice  flour  as  the  thickening  agent.  The  type  of  oil  used 
in  the  emulsion  also  appears  to  have  some  effect  on  the  stability  at  various 
storage  temperatures.  Additives  of  a type  that  produce  a gel  structure  are 
the  most  promising  means  of  obtaining  a desirable  consistency.  These  and 
other  formulation  changes  are  being  studied  for  their  effectiveness  in 
producing  a salad  dressing  that  will  be  satisfactory  for  use  on  frozen  salads 
and  sandwiches  and  that  would  prevent  the  damage  caused  by  unintentional 
freezing  of  salad  dressings. 
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Recent  WJ  Publications 


1,  "Time-Temperature-Tolerance  of  Frozen  Foods,  XII,  Turkey  Dinners 
and  Turkey  Pies,"  H,  L.  Hanson  and  L,  R«  Fletcher,  Food  Technol, 

12,  Ii0-U3  (1958)o 

2,  "Time -Ten^jeratur e-Toler ance  of  Frozen  Foods,  XVII,  Fried  Chicken," 
H,  L,  Hanson,  L,  R,  Fletcher,  and  H,  Lineweaver.  Food  Technol,  13^ 
221-223  (1959). 

3,  "A  New  Treatment  of  Hygroscopic  Equilibria;  Application  to  Walnuts 
(Juglans  regia)  and  Other  Foods,"  L,  B,  Rockland.  Food  Research  22, 
60U-628  (1959). 


Recent  WU  Patents 


1,  Preservation  of  Walnuts,  L,  B.  Rockland,  U,  S,  Patent  2,816,839? 
December  17,  1959 « 
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